Sustainability is a topic that has gained importance in several fields of knowledge, including the public, private and society spheres, based on the discussions that involve the definition of several public policies. Sustainability Indicators (SI) are metrics that seek to measure the level of sustainability and compile information for better decision-making concerning policies, programs, projects and actions related to sustainability. Demonstrated their relevance to public policies the SI appears as an essential tool for evaluating development goals as a sustainable proposal. In this way, this research aimed to discuss the main challenges and methodological limitations found in the use of SI, emphasizing the main fragilities identified in the literature. In methodological terms, the research has exploratory characteristics, supported by the mixed methods approach using a theoretical-empirical analysis, from the available literature on the subject and the methodologies used and the experience of researchers about the topic addressed. The main results demonstrated that Sustainability Indicators are tools that should be used to define, implement, evaluate and monitor public policies at all levels, considering the potentialities/weaknesses and priorities of each context.
Introduction
In the 1970s and early 1980s, the conservation and preservation of natural resources and the role of man integrated with the environment began to play a very important role in discussing the quality of life of the population. The path towards sustainable development (SD) has been identified as an important political process, and determining for spatial planning (Cassar et al., 2013; Büyüközkan & Karabulut, 2018) to incorporate the principles of sustainability into the development process on a local and global scale (Ramos, 2019) .
In this sense, the emerging need to develop strategies that help communities move towards sustainability is crucial, bringing together research and practice in contemporary planning to identify different challenges (Gillen & Scanlan, 2004; Michael et al., 2014) . Based on the concept of quality of life (Hedlund-de Witt, 2014; Uysal & Sirgy, 2019; Huovila et al., 2019) , wishes and opinions about sustainability indicate to the importance of mitigating actions and impact minimization gathering subsidized alternatives with reliable and solid parameters, to be considered as sustainability monitoring and management model at all levels. In the context of SD, the adoption of a transition perspective is related to decision-making strategies, which aim to promote the improvement of public environmental and sustainability policies, considering these essential aspects in this process (Waas et al., 2014; Nogueiro & Ramos, 2014) . Mascarenhas et al. (2010) Zhang & Guindon (2006) Gasparatos et al. (2008) Jeníček (2013) Rinne et al. (2013) Mascarenhas et al. (2010 ) Bixler et al. (2019 #b. Inference and quality of data Improve to reliable data by providing accurate information to users' conclusions to better supporting decision-making processes, as well as reporting initiatives.
Conway ( Kelly et al. (2018) #d. Covering mechanisms for SI use at different levels Define the level of reach of SI mechanisms, including opportunity for local, regional and national reporting. Approaches to understanding effective ways to influence public policy and decision-making processes based on citizen expectations, including selection of better indicators for that. Ronseström (2018) Morse (2016) Moldan et al. (2012) The selected challenges were those commonly occurred in the topics researched, which does not state that there are no other specific categories. Other potential challenges may derive from these categories identified in the review, characterizing subsequent challenges.
Despite the relevance of indicators to support the definition, evaluation and monitoring of public policy results, the process of selection, operationalization, and analysis through indicators still presents challenges that compromise the achievement of more satisfactory results and therefore need to be overcome (Hák et al., 2016) . In this sense, discussing such challenges and pointing out new perspectives (Verma & Raghubanshi, 2018; Ramos, 2019) becomes essential for the process of SD to be incorporated into the most diverse geographical contexts. It is noteworthy that the context or geographic space itself prints realities that configure specific and sectoral challenges, which requires a thorough look, and appropriate analysis methods.
Based on the central issues and the relevance of the use of indicators for the process of assessment SD and redirecting public policies, it is appropriate to discuss some factors that hinder the use of SI, clarifying important issues to improve the adequacy of assessment aims.
The main goal of this paper was to gather the main challenges and methodological limitations found in the use of SI, highlighting the main weaknesses identified in the literature. In methodological terms, this research has an inductive-exploratory feature, in which the qualitative method approach was employed. Its combined elements of the qualitative approach (document collection and selection, structured content analysis) to understand theoretical sampling.
After the introduction, the scope and methodological approach of the research are presented, including the foundations for discussing SI challenges. Then, in Sections 3, 4 and 5 the main results are pointed out, and in Section 6, the final considerations are presented, including the contribution to the field of knowledge and the implications of the study.
Scope and Methodological Approach
In this study was made a critical evaluation of a set of initiatives for SI. Inductive-Exploratory research was conducted, in which the literature review was developed through a combination of qualitative methods for document analysis, followed by a classificatory evaluation procedure, as suggested by Saunders, Thornhill and Lewis (2012) .
The documentary analysis focused primarily on the specific scientific literature on concepts, theories, methods, and case studies dealing with indicator-based sustainability assessment. The analysis of these documents was comparative, exploring the relevance and potential contribution to public policies in light of the initiatives identified in the research.
The research also highlights some disadvantages and limitations of SI, considering them as challenges for the theme. Although the search procedure predominantly followed a subjective approach, it was considered that documents that covered the topic objectively, minimally complying with the principles of sustainability. Research and questions that were not clearly presented or substantiated were discarded from the analysis process. The terms 'sustainable development indicators', 'sustainability indicators', 'public policy', 'relevance' and 'public policy' were used to support exploratory analysis.
Exploratory research has limitations associated with its methodological approach, such as generalization, reliability, and validity (Bryman, 2012) , which were considered and corrected for analysis of the results of the collected documents, and at the moment of elaborating the final considerations about the study.
Sustainability and Indicators: Concepts and Relevance
The concern to develop effective strategies and to base decision-making in the public and private sectors regarding sustainability has emphasized the need to integrate information, parameters, data from different sources and different fields of knowledge. In general, indicators are understood as quantitative expressions, but related to sustainability carry qualitative attributions. This demonstrates the lack of more comprehensive indicators that are measurable, applicable and relevant at the international, national, regional and local levels, as discussed by Fernández and Selma (2009) . Bossel (1999) stresses that the indicator quantifies and simplifies complex phenomena and realities to a manageable amount of meaningful information, feeding the decision process and directing actions. It is also understood that SI is increasingly used by public administrations to consolidate their SD strategies, enabling tangible evaluations and monitoring, as highlighted in the results of Tanguay et al. (2010) . As noted by Pintér et al. (2005) , the SI should be sustained using clear data to the growing need for producing information, with transparency and better spatial and temporal resolution. The research developed by Dahl (2012) , pointed out that SI is just a tool that, among other factors already mentioned, can influence a political process, demonstrating a more significant and visible effect.
Related to the indicators, Bork et al. (2016) argued that these metrics are indeed a model of reality, but cannot be considered reality itself, however, they must be analytically legitimate and constructed within a coherent methodology of measurement. From this perspective, it is possible to consider that SI can be used as an integral part of decision-making by adding information that can be associated with others obtained through other instruments and methods. Rogmans and Ghunaim (2016) and De Sherbinin (2013) emphasizes that indicators aim to aggregate and quantify information, so that their significance is more evident, simplifying the information on complex phenomena to improve the communication process. The findings by Fernández and Selma (2009) revealed that it is important to point out that the goal of the indicators is not to provide an absolute measure of the sustainability of a territory or system, but to evaluate the distance from the set goals and to find out if the trends are advancing or setback. Shen et al. (2011) stressed that SI can help determine successful strategies and policies aimed at achieving sustainability goals, overcoming management deformities. Thereat, as established by Azar, Holmberg, and Lindgren (1996) , indicators should be formulated according to the overall and sustainability targets.
Agenda 21 (UN, 1992) , in Chapter 40, outlines the objectives that are fundamental to providing consistent information and guiding public policy at all scales: (a) Achieve more relevant and cost-effective data collection and evaluation, through better identification of users in both the public and private sectors and their information needs at local, national, regional and international levels; (b) Strengthen local, provincial, national and international capacity to collect and use multisectoral information in decision-making processes and strengthen capacity for data collection and analysis for decision-making, particularly in developing countries; (c) Develop or strengthen local, provincial, national and international means of ensuring that SD planning in all sectors is based on reliable, timely and usable information; (d) Make relevant information accessible as and when required to facilitate its use.
There are number of initiatives related to SI and frameworks for SD. The revision of Singh et al. (2009) provides an overview various SI applied in policy practice around the world. This paper compiles the information of more than 40 types of indicators, highlighting formulation strategy, scaling, potential political impacts, and indicators processing methods. The most common are: Human Development Index (HDI), Genuine Savings (GSs), Green Net National Product (EDP) and SEEA, Sustainability Performance Index, Eco-Index Methodology, Living Planet Index, Ecological Footprint (EF), Sustainable Asset Management (SAM), Life Cycle Index, Urban Sustainability Index, City Development Index, Compass Index of Sustainability, The Sustainability Cities Index, Environmental Sustainability Index, Environmental Policy Performance Indicator, Environmental Performance Index, Environmental Vulnerability Index, Well-Being Assessment, Index for Sustainable Society, among many others.
In this discussion, it is important to differentiate development and growth indicators. Development indicators are more than growth indicators, as they reflect efficiency, sufficiency, equity and quality of life, proving to be more appropriate to measure sustainability. Meadows (1998) states that to measure sustainability we need indicators with potential for evolutionary change, these have to do with diversity, tolerance, creativity, open mind, education and telling the truth about the success or failure of experiences.
Thus, for indicators to be instruments of a change process towards the concept of SD, they must gather characteristics that allow: measuring different dimensions in order to grasp the complexity of social phenomena; enable the participation of society in the process of defining development; communicate trends, supporting the decision making process; and relate variables, since reality is neither linear nor one-dimensional and requires a coherent look at its complexity (Ramos, 2019; Mascarenhas et al., 2010; Guimarães & Feichas, 2009; Santana-Medina et al. 2013 ).
Sustainability Indicator Systems to Support Public Policies
SI plays an important role in understanding the environment and its prospects for the future at all territorial levels. The functioning of modern society and its continuous flow of conduct must be synchronously embedded in the biological and social phenomena that permeate human activity, to harmonize the path to understanding the real sense of sustainability and improve the quality of decisions (Batalhão et al., 2018) .
The decision-making process consists of several tools that support a decision or building a development process, wherein the case of sustainability, it is necessary to adopt indicators that can generate the perception of all dimensions of sustainability. At all scales, the importance of reliable and judicious parameters should be stressed to have a true picture of the dimension and its direction towards sustainability, whether it is progress or return (Duran-Encalada et al., 2009; Munier, 2011; Hák et al., 2012) .
The achievement of sustainability, currently a globally aspiring, highlights concrete features at all territorial levels from its peculiarities, and responds to the problems and opportunities of each space, as identified by Mascarenhas et al. (2015) . The selection of SI should reflect the situations and specificities of the assessed level while pointing to the need for regular production of statistics on the topics addressed.
The Global Agenda 21 should be considered as a practical reference, as it is an effort initiated at ECO-92, seeking international commitment to SD, as established by UN (1992) . Chapter 40 describes a set of activities that are indispensable for the development and adoption of indicators to underpin decision-making at the international, national, regional, local and individual scales: developing SI, promoting the global use of SI, improving data collection and utilization, improving data evaluation and analysis methods, strengthening the ability to disseminate information and establishing a broad information structure. These activities should be developed synergistically with the principles of SD in a pragmatic, practical rather than utopian manner. Following the hierarchy of these activities can facilitate the adoption and creation of mechanisms for action and stakeholder participation, effectively disseminating insightful information on the various themes that underpin sustainability, as explored by Fraser (2006) .
The lack of indicators to compose a system for monitoring and evaluation of the sustainability dimensions is still a major challenge at all levels, even though in the last two decades there has been a growing interest in the world about sustainability and how to measure it (Rogmans & Ghunaim, 2016) . Another issue that also deserves attention is that each indicator and each group of indicators must be in line with the proposed analysis of the territory or system so that its representation is relevant and assists the decision-making of government authorities. Indicators, like variables, can be included in the analysis to know their behavior in the model and answer a better policy or other question considered (Rogmans & Ghunaim, 2016; Rogers et al., 2013) .
The use of sustainability assessment tools, which are supported by indicators, strengthens the public policy archetype by providing mechanisms to understand the identity of the system under consideration (Hoko & Hertle, 2006) . According to Nourry (2008) , information on practices and actions around sustainability should be built with tested and scientifically proven methodologies, so that the results are robust and reliable, showing the situational photography of the dimension, theme or system. Each object of analysis has its subjectivities and requires a set of indicators consistent with the needs and objectives to be assessed. Indicators are not just for policy purposes they help to achieve and adjust those policies. The development of indicators cannot be purely a technical or scientific process (Valentin & Spangenberg, 2000) , and the actual activities carried out and the limitations on the balance of human and ecological well-being must be transparent (Malovics et al., 2009) .
Considering the issues addressed, SI systems, originally developed to alert people to the limits of natural living systems, are currently reaching limits where the need to promote social and political change is recognized (Holden, 2013) . A project of indicators should consider their potential use in public policy formulation, and it is necessary to develop specific communication methods for resource allocation, indispensable for well-being and sustainability (Rinne et al., 2013) .
The formulation of public policies must be firmly rooted and in tune with the potentialities and weaknesses of the system analyzed through the indicators grouped for it, seeking to point out effective improvements in the biophysical and human aspects of the system (Malovics et al., 2009) . In this way, we seek balance within the sustainability (performance) ranges, in which the analysis was referenced, as they are solidarity and complementary aspects for the formulation of solutions.
The relevance of creating and using an SI set reflects the plurality of stakeholders' aspirations and demands (Mascarenhas et al., 2015; Domingues et al., 2017) impacting public policy, governance and even informing the population theme that themes permeate the topic, with the purpose of generating positive and substantial consequences in understanding the dynamics of new development models (Moreno-Pires & Fidelis, 2012) . In other words, it also reinforces the society's engagement to identify main system problem points, proposing solutions and corrective actions potentially useful.
Based on this perspective, indicator systems need to be developed, focusing on reflecting the characteristics and processes of development, guided by methods that allow extracting important information and coherent with such reality. Thus, the process of operational execution can facilitate the composition of the evaluation using indicators, simplifying assumptions about policy decisions and creation/maintenance of public policies (Rinne et jms.ccsenet.org Journal of Management and Sustainability Vol. 9, No. 2; 2019 al., 2012).
Challenges to SI
Sustainability practices or actions and their outcomes can be monitored and evaluated in many different ways (Hoernig & Seasons, 2004; Jeníček, 2013) , and indicators are generally cited as appropriate for such tasks, as well as to assist in setting the sustainable agenda (Bockstaller & Girardin, 2003; Dalal-Clayton & Krikhaar, 2007; Donnelly et al., 2007; Michael et al., 2014) .
In many countries, only from the 21st century, together with the elaboration of national SD plans, efforts were initiated for the adoption of SI. In this context, SD should be understood as a new concept of development, which seeks to meet socio-economic demands without conflicting with the environment (Ramos, 2009 ). In the development process, the related themes must be synergistically in operation, based on regulations of national/international agencies and institutions (Guy & Kibert, 1998) to establish the guiding aspects of strategies and actions to achieve sustainability. In addition, indicators should be tools that support and enable evaluations of the results achieved (or not), also pointing to new demands to be incorporated into national, regional and local agendas. Thus, we should carefully select coherent indicators, taking into account the principles and objectives of the SD, as worked by Pintér et al. (2018) .
The following figure presents the selected challenges to SI for identifying follow-up actions and potential subsequent impact on public policies and their relevance criteria. The Figure 1 summarizes key views on SI use as well as consequences for indicators implementing, and contrasts these with challenges in the literature review. The study of challenges to indicators were assessed in relation to the public policies and relevance topics, which is built on the initiatives of previous acknowledge and address the need to include upon sustainability issues. The different indicators initiatives have been demonstrating commons indicators sets covering SD dimensions, and to which they contrast with theoretical perspectives and in empirical terms. The interrelation of the challenges must be taken into consideration as it helps to position strategic elements, facilitating the fulfillment of sustainability goals. The more connections the challenge has, the greater its impact on society and other sectors of the global community, specifically for public policy relevance.
One of the relevant points in the use of indicators is that they have the function of generating data, which organized generate information, which when aligned with the objectives of the SD, result in knowledge that can be used to guide the process of preparing public policies aimed at sustainability (Ramos, 2019) . In this construction, we can highlight the need to use reliable and permanent databases, formatting a diagnosis with historical and insightful information, proposing the understanding of its various themes, facilitating the perception of the quality and results of the implemented policies.
It should be understood that the developmental balance, driven by national and international standards that set sustainable standards, supports and assists the management of data sources. This helps to develop new solutions to guide and monitor public policies. In the case of SI, most research still has quantitative character, limiting the analysis of the results, not allowing a practical and theoretical deepening of the implications.
The qualitative approach cannot neglect mathematical, statistical, methodological care, etc., as if the method were done by the way, or were something secondary and supplementary. Qualitative research is more difficult and complex, precisely because it seeks to reduce the reductionism implicit in methodological formalization (Saunders et al., 2012) . This concern is necessary for the results to be legitimately coherent and grounded, not forgetting the subjectivities and the various aspects of sustainability.
SI have multidimensional information and should be associated with the goal of SD, guided by human and ecological well-being (Fulford et al., 2017) . As indicators have different measures and parameters, to aggregate indicators into themes, subthemes and dimensions, there are methodological approaches that standardize information into a single unit of measurement, transforming them into indices, which aggregate information from multiple indicators into a single index, which makes it possible to synthesize this information and facilitate the communication of results.
The selection of indicators or indices for use must be careful, as they must represent the reality of the system to be investigated. Thus, several authors have already adopted criteria to be used for a representative choice (see, for example, Pintér et al., 2012; Farinha et al., 2019; Verma & Raghubanshi, 2018) . However, it is important to emphasize that the choice of criteria depends on the objectives that guide the investigation. Ramos (2019) presents some basic criteria for the inclusion of an indicator in the sustainability analysis: a) represent an issue that is essential for the SD; b) be measurable quantitatively or qualitatively; c) be a relevant issue for the evaluated system; d) be or may be available; and e) can be understood by the general society.
Some barriers to the use of SI are being overcome, especially in recent years with the intensification of sustainability studies and indicators, global agreements and local agendas, policy demands, and government plans and programs for SD (Mascarenhas et al., 2010) . We can note the expansion of SI for sustainability analysis in different geographic spaces such as nations, regions, municipalities, neighborhoods, communities, businesses, rural territories and individuals.
However, there are still many limitations not yet overcome, such as: lack of reliable and integrated data; low level of data availability; different periodicity (temporal interruption) of the data; fewer environmental indicators than socioeconomic indicators; Different levels of aggregation of indicators, among others, also emerged new challenges, mainly methodological.
Due to the need to meet the specific demands of each initiative, as well as to meet the public policies adopted in these contexts, it is possible to highlight new challenges: lack of consensus (Bixler, 2019) and cooperation between national and international organisations on the application, comparison and usefulness of the indicators for the new ones development patterns and definition of sustainability limits (ranges) (Gallopin, 2018) ; data for smaller geographic spaces (neighborhoods, communities, provinces, smaller municipalities) (Balsa-Barreiro, 2019; Verma & Raghubanshi, 2018) ; the difficulty of using qualitative and quantitative indicators (Reinhardt et al., 2018) ; the decoupling of available indicators from public policies and development plans (Janoušková et al., 2019) ; the impossibility of making comparisons between geographical spaces (Tasaki & Kameyama, 2015) ; divergences of information between different databases (Schliep et al., 2018) , among many others.
From the limitations pointed out regarding the use of SI, we can verify that the environmental, social, economic and institutional information are stored and treated separately when they should be understood as complementary and harmonic, as identified by Ramos (2019) . It is the interaction of this information that meets the principles of SD and covers society to remedy historical injuries that may compromise the ecological and human balance in the present and future.
The low level of data availability can compromise the development of new public policies and weakens the construction of new indicators. It was clear that the largest unavailability of indicators was for smaller geographic spaces. As emphasized by Hák et al. (2016) , this unavailability is a challenge to monitor the development of these spaces and the implementation of relevant public policies that allow incorporating a development process on a sustainable basis. Due to the lack of data for relevant indicators, the number of indicators used for sustainability analysis is reduced. About this, Tanguay et al. (2010) stressed that the number of indicators depends on the diversity of aspects present and the availability of data, where there are important gaps due to the absence of nationally consistent data for the construction of indicators.
Temporal disruption in data generation can make it difficult to analyze from longer time series, which results in the poor perception of sustainability by stakeholders and users. As discussed by Schliep et al. (2018) , the temporal regularity in the generation of the data is important to build a comparative basis. In addition, continuous comparison of practices can lead to the development of standardized processes that can be used to guide the development of future attitudes (Shen et al., 2011) . The discontinuity of data prevents the periodic analysis of sustainability and, consequently, the continuity of public policies that generated positive results for society. Verma and Raghubanshi (2018) have argued that the unavailability of SI is one of the biggest obstacles to conducting sustainability analysis studies. This obstacle makes long-term and strategic assessments difficult due to the lack of long and consistent time series for some indicators. Pintér et al. (2018) argued that data availability and quality are considered a major technical challenge, coupled with the lack of monitoring mechanisms that provide adequate temporal and spatial resolution.
Synthesizing information without losing sight of sustainability goals is also a methodological challenge. Aggregating information into a single indicator from sub-indicators and other unweighted variables can distort the results and generate an analytically deficient index, as highlighted by Verma and Raghubanshi (2018) . As indicated by De Sherbinin et al. (2013) , this process typically involves the conversion of measures in a single standardized measure, according to its importance in the assessment system's overall view of sustainability. Indicators thereby provide a simplified and multidimensional view of an assessment system, as cited by Mayer (2008) and Bixler et al. (2019) . However, the high level of aggregation could make myopic the vision around the problems, generating many difficulties of articulating strategies related to systematic weaknesses. Rogmans and Ghunaim (2016) warns that a fundamental problem in aggregate indicators is the obscuration of information that threatens the effective visualization of the system, masking some sectors and highlighting others, being even more questionable when aggregation results in indices that condense different evaluation spheres. The author adds that without compatible dimensions, aggregation and overall comparisons will remain a problem for sustainability assessment. In this sense, the selection and aggregation of indicators into thematic indices and dimensions for forming an indicator system should be guided by an appropriate sustainability concept. De Sherbinin et al. (2013) argued that aggregation should be performed to synthesize a unique and complex meaning, and commonly presupposes some sort of weighting between simple indicators because not all indicators are equally important in constructing an index.
Given the subjectivity of sustainability and the need to use a large number of indicators, the weighting is an important resource for measuring sustainability levels and interpreting the subtleties of local, institutional and society-wide perceptions of priorities system vulnerability. In this case, the perspective for stakeholder participation in the indicator selection and weighting process is opened (Domingues et al., 2018) , including quantitative and qualitative approaches as worked by Reinhardt et al. (2018) .
The use of qualitative indicators allows us to extract current and more truthful information by capturing perception, on the other hand, analysis is difficult and often contradictions concerning quantitative data (Ali et al., 2019) . In addition, qualitative indicators make it difficult or impossible to compare with other spaces investigated. The impossibility of making comparisons between geographic spaces can make it difficult to reproduce public policies in spaces of similar characteristics.
The findings of Pope et al. (2017) demonstrated that the lack of consensus and cooperation between national and international organisations on the application, comparison and usefulness of indicators (methodological resources) for new development patterns are challenges that may impede or hinder the achievement of sustainability goals and targets. The subjectivities of systems can hinder methodological standardization to understand sustainability issues, pursuing a holistic and integrative approach and accelerating political acceptance, as concluded by Bixler et al. (2019) .
Notably, each set of indicators seeks to meet the aspirations of the territory where it was developed, but does not prevent cooperation between different systems. There may be similarities between different territories, which strengthens the methodological creation or maintenance of the indicators, promoting a technical evolution that supports the systems involved. Whenever possible, it is necessary to cooperate with other national and international indicator production projects, strengthening the discussion on the topic, understanding them as an integral part of the public policy management process.
Another important methodological challenge is the definition of the limits of sustainability, that is, the gap between what is sustainable and unsustainable, measuring the distance from sustainability (Hák et al., 2018) . It is necessary to define sustainability ranges based on parameters that will support sustainability assessment tools, gathering reliable references to value the performance of each indicator. Fulford et al. (2017) and Ramos (2019) states that sustainability dimensions are large conceptual boxes that accommodate interests and concerns.
Different theories about SD and the creation of SI result in the development and application of different conceptual frameworks. These conceptual frameworks can help clarify what to measure, what to expect from the measurement, and what kind of indicators should be used, as highlighted by Pintér et al. (2005) .
The distance that can occur between sustainability purposes and indicator systems is another challenge. This is a challenge that hinders the definition of appropriate public policies and, consequently, the continuity of those that generate positive results, the discontinuity of other inefficient ones or the adjustment to better serve the purposes of the SD.
The use of indicators within the sustainability movement is a simultaneous challenge of relevance, credibility, and legitimacy (Holden, 2013) . Indexes and sets of indicators are constantly challenged by changes in social and natural conditions and scientific discoveries, which open new questions and changes in public policy (Rinne et al., 2013) .
A discussion of these boundaries forces us to think about their implications, going beyond traditional disciplinary boundaries (Moldan et al., 2012) , from more flexible methods that incorporate stakeholder participation democratically, as revealed by Domingues et al. (2018) . Researchers need to incorporate into their framework of application and methodological approach the conceptual orientations that align with the demands of society, seeking to discuss and implement more equitable, equitable and fair development models. This reveals a need to build indicator systems that allow continuous monitoring, generating useful information for redefining public policies and incorporating more sustainable practices, resulting in better perspectives for the planet.
Final Remarks and Further Reflections
The purpose of the SI is the promotion of corrective and preventive practices and actions, generating situational portraitspictures, not forgetting past moments, anticipating adverse future situations. It also enables efficient and auxiliary diagnostics by supporting SD-connected public policies. However, to capture the complexity of public policies systems, monitoring needs to inlude qualitative approach. A number of the targets and goals to sustainability are formulated qualitatively rather than quantitatively. In addition, it is unclear how far the indicators will cover the qualitative aspects. We need identify relevant indicators that enable the assessing of crucial SD elements.
Indicators need to be constructed and validated through methodological models focusing on sustainability issues and aligned with a consistent and cohesive conceptual basis. Subjective indicators need to be turned into objective indicators, that is, of particular orientation towards a more consensual scope. This means that we must articulate international goals and objectives with national, regional and local goals.
SI are associated with different sustainability strategies at different scales or levels. The interaction of scales or levels in this type of monitoring tool is very scarce and poorly analyzed in the current literature, particularly between local and regional scales. Mascarenhas et al. (2010) argued that despite efforts to develop SI conceptual frameworks and systems, the absence of a formal sustainability strategy limits and weakens the effective interaction between sustainability assessment and society.
Usability is also an important factor because the vast majority of methods have little or no use by public and private sectors or other stakeholders after their creation. This makes us reflect on the real need to strengthen reporting mechanisms for progress or return to sustainability, to promote and ensure the sustainability of development.
New theoretical approaches have been developed to understand how stakeholders act and interact with each other and the territory in which they play their role, and how important they are in selecting, developing and evaluating SI. Ramos (2009) highlights that stakeholder engagement in this process is a major challenge, but necessary.
As proposed in this research, this paper has identified some of the main challenges and methodological limitations common in the use of SI identified in the literature. It has become clear that the multiple and complex dimensions of the concept of sustainability, recognizing closely related environmental, social, economic and institutional aspects and implications, constitute a major theoretical and practical challenge. Additional research should be developed to identify when and where these challenges are most present in the literature, identifying the main gaps, guiding new research fronts. 
